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tricts of industrial character .and not on farms; second, 
in individual places of industry where there is a large 
quantity of smoke contamination the death rate from 
acute lung diseases is greater than in places of less con
tamination; third, the death rate of coal workers from 
acute lung diseases is much higher (130 per cent) than 
that of other laborers. 

3. Hand in hand with the increase of acute lung dis
eases there is a decrease in the age of deaths from tuber
culosis, i. e.,  the course of tuberculosis is much shorter. 

4. Animal experiments showed that those inhaling 
smoke died more quickly than those not inhaling smoke. 

5. Also, that animals inhaling a moderate quantIty of 
smoke for several weeks, on the inhalation of Aspergillus, 
developed pneumonia, while the control animals did not. 

From our researches in the city of Pittsburgh, Dr. 
White and Mr. Marcy find that the death rate for pnue
monia follows the amount of smoke in the air with great 
regularity, being high when there is considerable smoke 
and low when the air is comparatively clear. In case of 
tuberculosis there seems to be no relation whatsoever 
between the amount of smoke in the air and the death 
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rate from this disease, owing, perhaps, to its character. 
Dr. Klotz finds large amounts of carbon in the lungs 

of men who have lived in Pittsburgh; 10.6 grammes were 
found in the lungs of a street peddler 28 years of age. 
Most of the carbon which becomes lodged in the body 
occurs in the lungs and lymphatic system near the lungs. 
Swallowing mucus and any carbon leads to but little ab
sorption and that through the intestinal wall into the 
surrounding lymphatics. Anthracosis is more prevalent 
here than in several of the surrounding cities. Carbon, 
accumulating as dirt on the body, acts as an irritant, more 
because of the substances which it helps to accumulate 
than because of the carbon itself. Chimney sweeps get 
cancer from this cause. 

Dr. Holman finds that soot acts as a disinfectant, the 
moist being more active than the dry. Water seems to 
dissolve the disinfecting agents in the soot, making them 
more active. Carbon floating in the air seldom, if ever, 
carries bacteria unless it has lodged on the ground and 
is again blown into the air. Soot acts as a very effective 
blanket, protecting the bacteria and giving them a 
chance to grow on suitable soil. 

March 15, 1913 

Dr. Day finds that diseases of the nose and throat are 
not appreciably more prevalent in smoky cities, but that 
they are more severe and harder to cure. This is prob
ably due as much to the cracking of the mucus membrane 
by the change from the dry atmosphere in the houses to 
the moist air outside and subsequent irritation by dust 
and smoke. Singers, on visiting Pittsburgh, usually get 
"Pittsburgh sore throat," which lasts about seven days, 
when they become acclimated for the time being. Un
fortunately, though, the same thing occurs on every visit 
to the city. 

Thus a strong feeling in favor of smoke abatement is 
an absolute necessity if the deisred end is to be accom
plished. In order to have the facts as a basis on which to 
bring about an enlightened and active public opinion, 
this investigation has been conducted. To bring the 
work of the investigation before the public at large we 
have organized a staff of lecturers prepared to address 
civic and business organizations in Pittsburgh and else
where; we have secured the co-operation of the press and 
are publishing in bulletin form the results of our in
quiry. 

How to Make an Electroscope * 

A Comparatively Easy Task When You Know the Way 

To make a very sensitive aluminium-leaf electroscope 

is a simple enough matter if one or two useful hints 

are attended to. Ohief among these is one as to the 

way to cut the foil It is best done by placing the leaf 

between two pieces of writing-paper and cutting all 

together with a sharp pair of scissors. Beginners 
nearly always have trouble here because they find that 
the strip thus cut adheres to the cut edges of the paper, 

and in trying to separate them they get the foil kinked 

or broken. A very simple expedient entirely removes 

the difficulty. When the strip has stuck to the edges 

of the paper do not try to separate them, but lay them, 

foil uppermost, on a smooth surface. On the top lay 

carefully a well-warmed piece of smooth writing-paper. 

Hold it firmly at one edge to keep it from shifting and 

pass a dry hand quite lightly over it. This will elec

trify it, and on lifting it the foil will be found adher

ing to it. When the paper is cool the leaf will be found 

to be quite loose and free. A strip of clear celluloid 

may be used instead of warmed paper, and has the 

advantage of transparency. It should only be slightly 

'electrified; a single sweep of 'Jne dry finger is generally 

enough. 
The next difficulty occurs in mounting the strips, 

and here it depends upon whether two leaves are re
quired, as in the original form, or only one leaf, to 
be repelled by a fixed strip of metal, as in the form 
often used nowadays. 

If two foils are required, coat with tinfoil two strips 
of thin card about an inch long and the width of the 
foil Having the two foils lying straight on the sheet 
of paper, lay the two card strips one on each foil, so 
as to cover about lk inch, the lower side of the card 
having been first smeared with the merest trace of gum 
or paste. Lay the cards down very carefully, exactly 
in line with the foil. They can now be lifted and 
placed face to face, insuring a perfectly parallel pair 
of strips. 

If only one foil is used, the metal strip, with a light 
touch of adhesive near the upper part, is brought down 
on the foil and lifted. A very sensitive single-leaf elec
troscope is produced by attaching the foil, not to the 
metal strip itself, but to a little flat pellet of paraffin
wax attached near the top of the metal The foil 
then hangs insulated, reducing the capacity to a mini
mum. 

The thorough insulation of the conducting-wire that 
supports the leaves is most important, and is well in
sured by using sulphur. A stout wire having been 
passed centrally through the bottom of a cardboard 
pill-box, melted sulphur is poured in from a ladle. 
Grease the bottom of the box, so that it may be easily 
detached when the sulphur has set, and before pouring 
in the sulphur make a few notches in the wire where 
the sulphur is to surround it, so that it does not after
ward slip. The cylindrical part of the box should not 
be removed. The wire should be of such length as to 
protrude above and below the sulphur an inch or so. 
The lower end of the wire should first have been sol
dered to a short strip of thin sheet lead, which can 
afterward be bent back on itself twice, like a hori
zontal en .  The card strips bearing the aluminium 
leaves are placed in the fold of the lead, and a nip 
with the pliers holds them firmly in place. In the same 
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way the lead can be made to grip the top of the metal 
strip that bears the single leaf, if that form of electro
scope is preferred. It is always best to have the leaves 
and their attachments conveniently removable, so as to 
allow of renewal 

A perforated brass ball is placed as a terminal at 
(he end of the wire above the sulphur, and this shOUld 
also be removable, so as to allow of the substitution of 
a condensing-plate for more delicate measurements. 

This plate is.a disk of brass or copper with a little 
tube of brass or copper % inch long fi:ll:ed vertically 
and centrally from its lower side. The tube may be 
easily made by rolling a strip of thin copper neatly 
round the wire and soldering it along the joint. The 
upper surface of the brass plate should be well planed 
and coated with shellac varnish. A similar disk, var
nished on its lower surface, and having a metal or 
wooden handle fixed vertically to the center of its 
upper side, completes the condenser. 

The pill-box of sulphur must be fixed vertically in 
the top of an appropriate case-a chalk box is a con
venient thing for the purpose, the sliding lid being 
replaced by glass, which forms the front side of the 
electroscope, and the interior of the box being lined 
with white cartridge paper. Out a circular hole in the 
narrow end of the box (the top of the electroscope) to 
fit the pill-box, and fix it in position with glue. 

It should be noted that the end of the wire that pro
truded through the bottom of the pill-box when the 
sulphur was poured in should be the one that supports 
the ball or disk, because the sulphur will have a 
smoother surface at this end, and it is neater to have 
the smooth surface uppermost. It is an advantage to 
have two upright metal strips one each side of the 
aluminium leaves, to increase their sensitiveness and 
to allow them to discharge when they diverge beyond a 
certain limit. These discharging strips are best made 
of sheet lead well blackleaded. No other surface is so 
free from the tendency to adhere when the leaves touch 
it. Even the blackleaded surface will occasionally hold 
the leaf, especially in damp weather. A tap upon the 
side of the box will, however, at once release the foil. 
The lead strips may be either fixed to the sides of the 
box, or, better still, mounted on metal rods that pass 
through the sides, and can be adjusted to any desired 
distance from the foils. Of course, with the single-leaf 
form only one will be required. 

To use the condenser, put the top plate on and con
nect this to earth by a thin wire, that is, to the box. 
for ive are dealing with high potentials, and wood is a 
perfect enough conductor. Let a thin wire connected 
with the socket of the lower plate project horizon
tally a few inches as a conductor for the charge to be 
tested. The minutest charge given to this will manifest 
itself by a wide divergence of the leaves when the top 
plate is lifted by its handle. 

As an example of the extreme delicacy of the con
densing electroscope, the following interesting and lit
tle-known experiment may be tried: Place the instru
ment near the window of an upper room, leaving the 
window a little open, so that the outer air flows in. 
Oonnect the electroscope (with its condensing plate 
earth) to a lighted lamp (flame) standing in the 
draught from the window on a well-insulated stand, 
FlUCh as a cake of paraffin. Withdraw the electroscope 
from the lamp and tlIen lift the top condensing plate, 
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and the leaves will diverge with electricity from the 
atmosphere outside. A radio-active surface will answer 
instead of a lamp, and in this way the electrical con
dition of the atmosphere may be tested at any time, 
without any outside connections. 

The aluminium foil may be obtained through any 
chemist. It is not .quite so thin as gold leaf, but being 
lighter as a metal it is practically as sensitive and 
much more easy to manipUlate. Dutch metal can be 
employed, but it is not so sensitive. 

Ocean Temperatures Along the West Coast 
of North America 

DR. G. F. McEWEN, Physicist of the Marine Bio
logical Station of San Diego, has carried out researches 
on the distribution of oCean temperatures along the 
west coast of our continent, the results of which are 
published in the Internationale Revue der gesamten 
Hydrobiologie und Hydrog-raphie and are summarized 
by the author as follows: 

Numerous observations extending over a long period 
have established the presence of abnormaliy cold sur
face water contiguous to the west coast of North America, 
but a diversity of conflicting theories have been pro
posed by various writers to account for the phenomenon. 

The conclusions reached by different investigators 
may be summarized as follows: 

1. A cold arctic current flows south along the coast 
from the polar regions. 

2. The Japan current, because of itR passage through 
high latitudes, becomes cooled, and as it flows south 
along the coast of the United States, appears as a cold 
stream because its temperature corresponds to the 
normal value prevailing in higher latitudes. 

3. The accumulation of water in the south polar 
region causes an excess of pressure which drives the 
cold bottom water northward with an increasing velocity 
owing to the diminishing distance across the Pacific, 
till when it reaches the latitude of Sitka, Alaska, owing 
to the deflecting force due to the earth's rotation it 
is driven up the continental slope and flows south as 
a cold current, since it has no other outlet. 

4. The coldest water is located about 800 miles 
south of Sitka in the summer time, and areas of alter
nately warm and cold water are distributed in an irregu
lar manner all along the coast. But from each of the 
previous theories, owing to the continual increase in 
the heating effect of the sun toward the south, a con
tinuous rise in temperature would accompany a decrease 
of latitude. Therefore, the low temperature must result 
from an upwelling of cold bottom water from the adja
cent ocean depths. A general eastward drift of the ocean 
water extending to the bottom is assumed to result 
from the continued action of the winds, consequently 
the cold bottom water is driven up the continental 
slope, most of it reaching. the surface at Cape Mendo
cino (the coldest region). The irregularities in tem
perature distribution are due to the effects of submarine 
valleys and differences in the slope of the ocean bottom. 

The above theories were based on hypothetical causes, 
which in some cases were not verified except by the 
general qualitative agreement of the deductions with 
the particular observations considered, and the theory 
of oceanic circulation proposed in 1878 by Zoppritz 
was widely used. No attempt was lp,ade to explain 
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